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TELE SERVER FOR INTERCONNECTION OF COMMUNICATIONS NETWORKS 



The present invention relates. to communications 
systems and, more particularly , to a method and apparatus 
which permits use of a data communications network for 
transmitting and receiving communications information, such a 
audio, facsimile, multimedia and computer data. 

BACKGROUND OF THE INVENTION 

There is an ever increasing interest in providing low 
cost telecommunications services, particularly where a 
telecommunications service can capitalize on infrastructure 
already in place that was designed for another purpose. For 
example, cable television and power distributions systems are 
being configured to support telecommunications to provide 
competition among telecommunications service providers in the 
home. In the long distance telecommunications market, long 
distance computer networks have joined fiber optic and 
satellite systems as a service provider. 

Recently, computer networks, such as the Internet, 
have been used to support telecommunications services. In a 
typical example, shown in FIG. 9, two computers X and Y are 
linked via a computer network Z. A CPU XI, Yl in each 
computer X, Y runs software causing each computer to perform 
compatible signaling and transmit data in fixed formats.. 
During a communications connection, audio information at 
computer X is captured by microphone X2, converted to a 
digital signal and transmitted to computer Y via computer 
network 2. At computer Y, the digital signal is converted to 
an analog signal and broadcast by speaker Y3 . Similarly, 
sound at computer Y is captured by microphone Y2, converted to 
a digital signal and transmitted to computer X via computer 
network Z. Once received by computer X, the digital signal is 
converted to an analog signal and broadcast by speaker X3. 
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It should be appreciated, however, that conununi cat ions 
using a computer network as just described "is possible only 
b6tWeen SUbSCribers havin * computers which are interconnected 
with the respective computer network Z. Telecommunications 
access to subscribers who do not own computer equipment or who 
are not connected to the computer network 2 is „ ot possible 
Further, communications are possible only if computers X and Y 
exchange data in precisely defined formats and perform 
compatible signaling, often requiring both computers to run 
compatible software simultaneously. Thus, communications 
services using computer networks suffer a disadvantage in that 
they can only provide access to a limited number of 
subscribers, unless a particular software package earns a 
substantial market share. 

Thus, there is a need for a telecommunications service 
that advantageously not only provides communications services 
between subscribers of a computer, but also subscribers who 
may not own computer equipment. Further, there is a need for 
a communications system that advantageously uses computer 
networks to provide relatively inexpensive long distance 
communications services to a wider segment of the population 



SUMMARY OF THE INVENTION 

_ Accordingly, it is an object of the present invention 

to provide a method and apparatus which allows 
telecommunications services to be established between a 
computer user and a telephone user, or even between two 
telephone subscribers over a computer network. 

It is a further object of the present invention to 
provide a method and apparatus which provides a communication 
bridge between a computer network and a telephone network. 
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It is a further object of the present invention to 
provide a method and apparatus which provi-des communication 
services between a subscriber using a computer which executes 
a communications program and a telephone subscriber who has no 
computer equipment. 



It is a further object of the present invention to 
provide a method and apparatus for enabling inexpensive long 
distance communication services over a computer network even 
when a subscriber has no computer equipment. 

It is a further object of the present invention 
provide a method and apparatus for interconnecting with 
Private Branch Exchange and providing inter-office 
telecommunications services over a computer network. 

It is a further object of the present invention to 
provide an interface between users at telephone subscribers 
and a computer network to permit the user to access and review 
information on the computer network and reply or amend such 
information . 

These and other objects, advantages and features of 
the present invention are achieved by a method and apparatus 
which employs a telserver computer which interconnects a 
computer network with a telephone network . The telserver 
receives computer messages from a computer subscriber 
somewhere in the computer network, decodes the messages and 
converts the communications data within the messages into an 
audio signal for transmission to and over the telephone 
network; similarly, the telserver receives an audio 
communications signal from the telephone network and formats 
it as computer messages for transmission to the computer 
subscriber over the computer network. The telserver may 
include a central processing unit, a dedicated line or modem 
for exchanging computer messages with the computer network and 
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a line card for exchanging communications with the telephone 
network and converting between the telephone-conaaunications 
used in the telephone network and digital formats used by the 
telserver. The central processing unit also converts the 
communications information from one of the respective networks 
into a format appropriate for the other of the respective 
networks . 



BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of the present invention 
constructed in accordance with a first preferred embodiment 



FIG. 2 is a diagram showing some of the data fields 
present in message packets exchanged between the telserver and 
the computer subscriber illustrated in FIG. 1. 

FIG. 3 is a diagram demonstrating the processing 
performed by the telserver of FIG. 1 during the creation and 
termination of a connection between subscribers. 

FIG. 4 is a detailed block diagram of the telserver of 

FIG 1 . 



FIG. 5 is a block diagram of the present invention 
constructed in accordance with a second embodiment. 



amonc 



FIG. 6 is a diagram of the signaling which occurs 
>g a first telephone subscriber, first and second 
telservers, and a second telephone subscriber, also shown in 
FIG. 5. 



FIG. 7 is a block diagram of the present invention 
constructed in accordance with a third embodiment. 
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FIG. 8 is a schematic diagram showing a known data 
communications system which transmits and -receives audio 
information . 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to FIG. 1, there is shown a 
communications system constructed in accordance with a first 
embodiment of the present invention. A computer telserver 100 
is in communication with a first computer subscriber 200 
through a computer communications network 250. The telserver 
100 is also in communication with a second telephone 
subscriber 300 through a telephone network 350. The first 
subscriber 200 and second subscriber 300 interconnect with 
different respective networks 250 and 350 which use disparate 
signaling formats to establish and terminate connections 
within their respective networks. Further, the first 
subscriber 200 and second subscriber 300 also use incompatible 
data formats during communications. The telserver 100, which 
is described in greater detail below, bridges the different 
data and signaling formats of the two networks 250 and 350 to 
permit communications between the computer subscriber 200 and 
the telephone subscriber 300. 

In FIG. 1 full duplex communications are conducted 
between the computer subscriber 200, and the telephone 
subscriber 300. For purposes of this discussion, "computer 
subscriber" and "telephone subscriber" are used to denote 
representative computer equipment, e.g. , a personal computer, 
at POINT A, telephone equipment, e.g. , a telephone set, at 
POINT B respectively. It should be understood however that 
the present invention may be used with a variety of computer 
and telephone equipment and systems at each of points A and B. 
In addition, although FIG. 1 shows the computer subscriber 200 
and telephone subscriber 300 as wired connections to their 
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respective networks, wireless communications may also be 
employed. — 



:es a 



The telserver. 100 includes a CPU 102 which execute 
software program which dictates the operations performed by 

^d l™ erVer 10 °- ^ t8lSerVer alS ° lnClUdeS — ciated RAM 
and ROM memories 104 and 106 and other storage devices, and 

input/output drivers 108 (shown in" FIG. 4). The telserver 100 

is also provided with a modem 110 for communication with the 

computer network 250 over a data line 252. The telserver 100 

connects to the telephone network 350 over one or more 

telephone lines 352 by way of a telephone line card 120 



It will be appreciated by those of skill that, while 
the drawing of FIG. 1 schematically discloses the telephone 
network 350 and the computer network 250 as separate entities 
each may employ elements of the other. For example 
communications may be accomplished using the Internet as the 
computer network 250. m the Internet example, individual 
node computers (not shown, within the computer network 250 may 
communicate with one another over dedicated data lines or over 
telephone lines. Likewise, the telephone network typically 
employs computers and computer networks for routing calls 
which are in digital format. 

The computer network 250 may also constitute a local 
area network ("LAN") of interconnected computers. In a LAN 
embodiment, node computers of the computer network 250 may 
communicate over dedicated computer cables. in the LAN 
environment, the computer network 2 50 and the telephone 
network 350 may be maintained as physically separate from one 
another. 



Computer network 250 and the telephone network 350 
have their own signaling and data formats. For example, 
messages are sent throughout the computer network 250 as data 
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packets prepared by the transmitting subscriber such as 
subscriber 200. Each of these packets contains a field 
identifying an intended addressee for the message packet. The 
computer network 250 examines each packet, identifies the 
addressee therefrom and routes the packet to the addressee 
indicated. By contrast, subscribers to the telephone network 
350, such as telephone subscriber 300, identify the addressee 
of the communications by dial signals transmitted before 
communications begin. Once a connection is established, the 
telephone network 350 does. not thereafter, examine the 
information content of signals from telephone subscriber 300 
to determine the addressee of the communications; instead the 
telephone network 350 stores an identification of the 
addressee in memory and routes all communication from the 
telephone subscriber 300 to that addressee until the 
communications connection is terminated. 

The computer subscriber 200 equipment may comprise a 
computer with a CPU 202, associated RAM and ROM memories, and 
other storage devices, input/output interfaces (not shown),, 
and a sound card 206. CPU 202 executes software which that 
dictates the operations performed by the computer subscriber 
200. The computer subscriber 200 is provided with a modem 204 
that communicates with the computer network 250 over a data 
line 254. Alternatively, computer subscriber 200 may connect 
with the computer network 250 through a dedicated connection. 

The sound card 206 includes a speaker 208 and a 
microphone 210. During communications, the microphone 210 
captures voice or other audio information and the sound card 
206 converts the audio information to a digital signal, and 
the CPU 202 formats this information and sends it to modem 204 
which transmits the converted audio information to the 
computer network 250. The computer subscriber 200 may also 
transmit and receive other information signals to and from 
computer network 250, including computer data, fax 
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information, video information signals and other multimedia 
information. Similarly, voice and other aQdlo data may be 
received from the computer network 250 and, if appropriate 
played over speaker 208. The CPU 202 also processes other' 
types of information received over computer network 250. 



as an 



The telephone subscriber 300 is shown in FIG. 1 ai _ 
ordinary rotary or Touch-Tone telephone. However, a speaker" 
phone, facsimile machine or a video phone or other device 
designed to interface with the telephone network 350 may also 
be used. For example, the telephone subscriber 300 may 
include computer equipment such as that described above with 
reference to the computer subscriber 200. 

During a communications connection, voice or other 
data is routed from the computer subscriber 200 to the 
telserver 100 in packets 400, shown in FIG. 2. FIG. 2 
identifies just some of the fields which may be present in 
each packet 400. The placement and number of the fields 
within the packets may be altered to accommodate error 
correction/detection codes, accommodate additional addresses, 
or otherwise optimize communication between the telserver 100 
and the computer subscriber 200. Each packet 400 is a short 
digital message in relation to the total length of a 
communication. The packet 400 contains an addressee field 410 
which identifies the intended recipient of the packet 400. 
Tl^ addressee field 410 is interpreted by the computer network 
250 which performs all routing functions necessary to deliver 
packets 400 from the computer subscriber 200 to the telserver 
100. Each packet 400 also contains a time stamp 420, 
identifying the time that the computer subscriber 200 issued 
the packet 400 to the computer network 250. Additionally, the 
packet 400 includes a message field 430 that carries either 
messaging data to be used by the telserver 100 or data for 
transmission during communications with the telephone 
subscriber 300. 
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Similarly, the telserver 100 creates and «- 

pac kets to th . computer subscriber 200 ; a ;;;;; d ru ~ ts 

packets sent from the structure of 

200 raay be identical . T' ^ netW ° rk 

ucai or similar to that ^ *-u 

s.n t from the network s Ubscribers ° 2 r 0 ° h tr;"" 5 400 

Each packet ,00 issued by th . telserv J , o con 
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that the telserver 100 delivered the message t ^ ^ ^ 
network 250 and a messa g e,data field T 30 ' 

During communications between th* n««- 
200 and the teiephone sub scri b er 3 "™ ^ 
decodes the time stamp field 430 of T tSlSerVer 100 
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250. Th e r outing Znl ° n f ^ ^ ""work 

250 typically adds delt To tl r" ^ ""^ 

1 y to the transmission of data f-^ «-w 
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<00 received by the telserver 100 over the T 
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telserver 100 may increase or m 

y increase or decrease: a delav of 
transmission of the data • y f the 

to match a normaliL d il y ^ ~ Ck «" 

*-~t- ay * B y normalizing the HpI^, #-u 

telserver 100 improves percelved C onti„uit y in the 
communications link. 

The computer sutjscriher 21M 
stamp 410 field of f „ H . .„ , alS ° eXi "" nes the time 

data receive" from t h e tT ^ ** 

2S0. As with pacTets 400 ^ C ° mPUter """^ 

the computer n^wor 2 0 tSl ™ 10 ° 

network 250, packets 400 received hv m 

subscriber 200 mav not- k~ ed by the computer 

« may not be uniformly delayed due t„ ar * 

routing functions that mav ho / adaptive 

tnat may be performed by the computer 
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network 250. The computer subscriber 200 examines the time 
stamp field 410 of each packet and may increase or decrease a 
delay of individual packets 400 as necessary to maintain 
continuity in the audio communications connection. 

t 

FIG. 3 discloses the processing performed by the " 
telserver 100 during the creation and termination of 
communications between a computer subscriber 200 and a 
telephone subscriber 300. When the telserver is between 
calls, it sits idle at step 1000. Communications may be 
xmtxated either by the computer subscriber 200 or by the 
telephone subscriber 300. 

When calls are initiated by the computer subscriber 
200, the telserver 100 receives a call request message from 
the computer subscriber 200 through the computer network 250 
and over data line 252. Upon receipt of the call request 
message, the telserver 100 prompts the computer subscriber 200 
for identification of the party to be called in Step 1010. 
The telserver receives a reply message from the computer 
subscriber 200 containing a phone number or other 
identification of the desired telephone subscriber 300 at Step 
1020. For example, the call request message may identify a 
party to be called. The telserver performs address resolution 
to^adentify an appropriate method of communication between the 
calling party and the party to be called. 

Where the call request message identifies a telephone 
subscriber 300 to be dialed, the telserver 100 determines 
whether it can establish a communications connection with the 
telephone subscriber 300 without accruing long distance 
charges. If so, it attempts to place the call. if not, the 
telserver 100 interrogates the computer network 250 to 
determine whether other telservers are connected to the 
computer network that can establish a communications 
connection with the telephone subscriber 300 without accruing 
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long distance charges. If a second telserver 150 is connected 
to the computer network 250 and can establish a "local" call 
to the desired telephone subscriber, the first telserver 100 
sends a message to the network subscriber 200 identifying the 
second telserver 130 and instructing the network subscriber 
200 to send a second call request to the second telserver 150. 
If no telserver connected to the computer network 250 can 
place a "local" call to the telephone subscriber 300, the 
first telserver 100 establishes a communications connection to 
the telephone subscriber 300 and incurs the toll charges. 

To establish a communications connection with a 
telephone subscriber 300, telserver 100 seizes an available 
one of the telephone lines 352 and dials through the line card 
120 the phone number of the telephone 300 by generating the 
appropriate DTMF tones in Step 1030. If the telephone network 
350 returns a signal over the telephone line 352 indicating 
that the telephone subscriber 300 is busy, the telserver 100 
decodes the signal, releases the telephone line 352 and sends 
a message to the computer subscriber 200 indicating that the 
telephone subscriber 300 is busy in Step 1040. If the network 
.350 returns t -a signal indicating that the telephone subscriber 
300 is ringing, the telserver 100 begins a countdown timer in 
Step 1050. If the countdown timer expires before the 
telserver receives a signal from the telephone network 350 
indicating that the telephone subscriber 300 has gone off 
hook, the telserver 100 releases the telephone line 352 and 
sends a message to the computer subscriber 200 indicating that 
the call request is denied because there is no answer at the 
telephone subscriber 300 in Step 1040. If the telserver 100 
receives a message from the telephone network that the 
telephone subscriber 300 has gone off hook before the 
countdown timer expires, the telserver 100 establishes a 
communication connection with the computer subscriber 200 in 
Step 1060. At this point, the telserver 100 has established a 
data path between the computer subscriber 200 via the computer 
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network 250 and the telephone subscriber 300 via the telephone 
network 350. The telserver 100 then operate to translate 
data. received from the computer subscriber 200 providing it in 
a suitable format to the telephone line card 120 for 
transmission over the seized telephone line to telephone 
subscriber 300. Likewise, the telserver 100 receives data ' 
from telephone subscriber 300 through the line card 120 and 
provides it in a suitable format to. subscriber 200 and 
computer network 250. 

Alternatively, a communications connection may be 
established at the request of a telephone subscriber 300 
Because the telserver 100 may be configured to interface with 
the telephone network 350 as if it were an ordinary 
subscriber, that is, each telephone line 352 of the line card 
120 may have its own associated telephone number. Telephone 
subscribers 300 phone the telserver 100 as they would any 
other subscriber. To establish communications with a computer 
subscriber 200, a telephone subscriber 300 must first 
establish communications with the telserver 100. The 
telserver 100 receives a ring signal over one of the telephone 
lines 352. In, response to the ring signal, the telserver 100 
generates a signal replicating a subscriber going off hook at 
Step 1100. At this point, communications are established 
between the telserver 100 and the telephone subscriber 300. 
The telserver prompts the telephone subscriber 300 for the 
identity of the computer subscriber 200 to be contacted by 
entering the called party's code on the Touch Tone keyboard, 
or by the rotary dial, in Step 1110. The telserver 100 
decodes the DTMF tones or dial pulses from the telephone 
subscriber 300 at Step 1120. The telserver 100 then sends a 
calling message to computer subscriber 200 and establishes a 
communications connection with the computer subscriber 2 00 
through the computer network 250 at Step 1130. At this point, 
the telserver 100 exchanges data between the computer 
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subscriber 200 via the computer network 250 and the telephone 
subscriber 300 via the telephone network 3&0. 



Communications connections may be terminated by either 
the computer subscriber 200 or the telephone subscriber 300. 
Description of the processes employed by. the telserver 100 for 
terminating communications connections is provided next. 

Telephone subscribers 300 terminate communications 
connections by going on hook at Step 1250. When the telserver 
100 receives a signal from the seized telephone line 352 that 
the telephone subscriber 300 has gone on hook, the telserver 
100 releases telephone line 352 and sends a message to the 
computer subscriber 200 indicating that the telephone 
subscriber 300 terminated the communications connection at 
Step 1260. At this point, the telserver 100 ceases its 
bridging function between the computer subscriber 200 and the 
telephone subscriber 300 and returns to. the idle state- 
To terminate a communications connection, the computer 
subscriber 200 sends an end of communications message to the 
telserver 100. The telserver 100 decodes this message and 
again ceases the bridging function at Step 1200. At this 
point, the telserver 100 generates a signal on telephone line 
352 replicating a subscriber that has gone on hook at Step 
1210. The telserver 100 then releases telephone line 352 and 
returns to the idle state. 

The telserver 100 may interconnect with a telephone 
network 350 in a variety of ways. In the first embodiment as 
just described, the telserver 100 interconnects with a 
telephone network 350 as an ordinary local loop subscriber, 
similar to telephone subscriber 300 shown in FIG. 1. In this 
embodiment, a caller dials a telephone number for the 
telserver 100. However the telserver 100 may also 
interconnect with a telephone network 300 through an ISDN line 
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subscriber 200 via the computer network 250 and the telephone 
subscriber 300 via the telephone network 350. 

Communications connections may be terminated by either 
the computer subscriber 200 or the telephone subscriber 300 
Description of the processes employed by the telserver 100 for 
terminating communications connections is provided next. 

Telephone .subscribers 300 terminate communications 
connections by going on hook at Step 1250. when the telserver 
100 receives a signal from the seized telephone li ne 352 that 
the telephone subscriber 300 has gone on hook, the telserver 
100 releases telephone line 352 and sends a message to the 
computer subscriber 200 indicating that the telephone 
subscriber 300 terminated the communications connection at 
Step 1260. At this point, the telserver 100 ceases its 
bridging function between the computer subscriber 200 and the 
telephone subscriber 300 and returns to the idle state. 

To terminate a communications connection, the computer 
subscriber 200 sends an end of communications message to the 
telserver 100. The telserver 100 decodes this message and 
again ceases the bridging function at Step 1200. At this 
point, the telserver 100 generates a signal on telephone line 
352 replicating a subscriber that has gone on hook at Step 
1210. The telserver 100 then releases telephone line 352 and 
-xeturns to the idle state. 

The telserver 100 may interconnect with a telephone 
network 350 in a variety of ways. In the first embodiment as 
Dust described, the telserver 100 interconnects with a 
telephone network 350 as an ordinary local l oop Subscriber, 
similar to telephone subscriber 300 shown in FIG . 1 m this 
embodiment, a caller dials a telephone number for the 
telserver 100. However the telserver 100 may al so 
interconnect with a telephone network 300 through an ISDN line 
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others. Once processed by the DSP 122, the control processor 
124 transmits the coded speech to the tel-se-rver CPU 102. 

Similarly, outbound speech for transmission to the 
telephone line 352-A is processed by the line card 120. The 
speech arrives at the line card 120 from the telserver 100 in 
a coded state as one of: 

a 24 kbps ADPCM signal @ 6 kHz sampling, 

a 32 kbps ADPCM signal @ 8 kHz sampling, 

a 48 kbps PCM signal @ 6 kHz sampling, or 

a 64 kbps PCM signal @ 8 kHz sampling. 

the coded speech is decoded by the DSP 122 into a digital 
speech signal. If compressed speech was used, the speech is 
also decompressed. Once decoded, the CODEC 128 converts the 
digital signal to an analog signal for transmission to the 
telephone line 352-A. The telephone line interface 126 
formats the analog signal for transmission through the 
telephone network 350 and transmits the analog signal to 
telephone line 352-A. 

Signaling messages from the telephone line 352-A are ' 
routed to the control processor 124. The control processor 
124 decodes the signaling message to determine which event has 
occurred, (i.e., on hook, ringing, caller ID) and reports the 
event to the telserver CPU 102 via a shared RAM 130. 
Similarly, signaling orders made by the telserver CPU 102 
(i.e., seize a line, dial DTMF digits, etc.) are implemented 
"by the control processor' 124. 

In a modified embodiment, the telserver may 
interconnect with the telephone network 350 as a digital local 
loop supporting ISDN signaling. Typical ISDN formats includes 
64 kbps PCM data or 56 kbps PCM data. 

FIG. 5 shows another variant of the invention in which 
a pair of telservers 500, 550 may be used to provide 
communication services between two ordinary telephone 
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subscribers 310, 320. m this "tandem telserver" embodiment 
telephone subscriber 310 connects to a first telephone network 
360 over a subscriber line 362. Telephone network 360 is 
connected to a telserver 500 via one or more telephone lines 
364. Telserver 500 is connected to a computer network 250 via 
data line 256. Telephone subscriber 320 is connected to a 
second telephone network 370 over a subscriber line 372 The 
second telephone network 370 connects to the second telserver 
550 v la one or more, sets of telephone lines 374. The second 
telserver 550 connects to computer network 250 via data line 
258. 

Telserver 500 bridges communications between the first 
telephone network 360 and the computer network 250, while 
telserver 550 bridges communications between the computer 
network 250 and the second telephone network 370. The two 
telservers 500, 550 are each connected to computer network 250 
and thus are capable of establishing communications paths 
between local telephone subscriber 310 and local telephone 
subscriber 320. 

The tandem telserver embodiment requires an extra 
layer of signaling during communications set-up and 
termination. FIG. 6 shows an example of the signaling which 
occurs to set up a connection. To illustrate this, Fig. 6 
shows what occurs when telephone subscriber 310 places a call 
to telephone subscriber 320. Subscriber 310 begins by going 
off hook at Step 2000. when prompted by a dial tone from the 
telephone network, telephone subscriber 310 dials the 
telephone number corresponding to telserver 500 at Step 2010. 
The telephone network 360 establishes a connection between 
telserver 500 and subscriber 310. Telserver 500 prompts 
subscriber 310 for a phone number at Step 2020. Telephone 
subscriber 310 then enters DTMF tones identifying the 
telephone subscriber 320 at Step 2030. Telserver 500 
acknowledges the entry by telephone subscriber 310 and 
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identifies telserver 550 as the telserver approximately 

located near subscriber 320 at Step 2040. Telserver 500 

signals to telserver 550 over the computer network 250 to 
establish a communications path at Step 2050. 

Upon receipt of the message from telserver 500, 
telserver 550 acknowledges the message at Step 2060, and 
signals to telephone network 370 to establish a communications 
connection with subscriber 320. At Step 2070, telephone 
network 370 rings telephone 320 and, if answered, establishes 
a communication connection between telserver 550 and telephone 
subscriber 320 at Step 2080. At this point, a communications 
connection is established between telserver 550 and telephone 
subscriber 320. Telserver 550 transmits' a message to 
telserver 500 indicating that a communications connection has 
been established. Telserver 550 begins exchanging data 
between the computer network and the telephone subscriber 320. 
Upon receipt of the message from telserver 550, telserver 550 
begins exchanging data between telephone subscriber 310 and 
the computer network 250. A communications connection has 
been established between telephone subscriber 310 and 
telephone subscriber 320. 



As shown in FIG. 7, the telserver 100 may also be used 
to provide an interconnection between a computer subscriber 
and a private branch exchange ("PBX"). In this embodiment, 
the telserver 100 is coupled to a PBX 600 over one or more 
telephone lines 602. The telserver 100 also communicates with 
a computer subscriber 200 over a computer network 250 through 
the modem 110. 

Typically, the PBX 600 is connected to a number of PBX 
subscribers 610 and additionally to a telephone network 350. 
The PBX 600 provides interconnection functions between the PBX 
subscribers 610 and telephone subscribers 300 through the 
telephone network 350. Additionally, the PBX 600 



17 



WO 98/06201 

PCT/US97/13897 

interconnects PBX subscribers 610 with other PBX subscribers 
610 and may provide enhanced features such « intercom, call 
transfer, call forwarding, and voice mail features The 
telserver 100 interfaces with the PBX 600 and accommodates 
these features. .As will be appreciated in the art, a PBX 600 
may communicate with PBX subscribers 610 using either analog 
or digatal signaling. For an analog PBX, the telserver 160 
interconnects to the PBX 100. as an analog local loop 
subscriber. For a digital PBX, the telserver 160 
interconnects to the PBX 600 using a communications port 
configured to match the format of the PBX 600; the line card 
120 typical to the local loop embodiment may be omitted. 

The telserver 100 performs address resolution shown in 
FIG. 8, when the call request message identifies a party to be 
called to identify appropriate means for communication between 
that party and the calling part. Where the call request 
message identifies the party to be called by something other 
than a telephone number, the telserver 100 begins an address 
resolution process to determine how to identify and establish 
communications with a party to be called. Typically, before 
address resolution begins, the telserver 100 promots the 
calling party to identify itself by entering an identification 
code and personal identification number or password. Step 
3000. Once the identification information is confirmed, the 
telserver 100 prompts the calling party for information 
regarding the party to be called. Step 3010. Such 
information may include the party's name, a phone number, a 
network address such as an e-mail address or internet protocol 
number or other information that includes a name and a 
directory service from which the identifying information may 
be obtained. Note that, at the present time this, directory 
services exist on the internet at the following URL locations: 

http://www.microsoft.com/ntserver/ldapmb.htm 
http: / /www. psgroup.com/news/19951ncl095o htp 
http://www.fourll.com 
http://sl5.bigyellow.com 
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The telserver 100 queries each of these databases and 
obtain a phone number for telephone communication with the 
party to be called. step 3020. Also, other network databases 
may be queried by the telserver 100, including internet web 
pages. For example, it will be appreciated that many 
universities maintain telephone directories of their faculty 
on web pages; these web pages may provide office telephone 
numbers tied to office hours. Other applications, such as 
mobile employees who travel from office location to office 
location may be recorded in such a database. In a preferred 
embodiment, the telserver 100 queries one of the URL locations 
identified above unless the calling party identifies another 
network database for use to determine a phone number to use 
when performing address resolution. 

Beyond a telephone number, network databases may 
include information that identifies how the party to be called 
desires to be contacted. Step 3030. Instead of being 
contacted at a home or office number provided in a database, 
the party to be called actually may be located at a different 
number than listed, even if only for a short time. 
Alternatively, the party to be called may choose not to be 
contacted by telephone at all and may prefer to have calling 
parties leave audio or text messages for delivery at a 
particular network address, such as an e-mail address. 
Further, the party to be called may instruct that calls be 
forwarded to another party instead of a telephone number 
provided in the database. Each circumstance will be described 
in turn . 

The database entry may identify one or more than one 
telephone number for the party. In many cases, the telephone 
numbers may identify locations where the party may reached, 
depending on the day and the week. The telserver 100 examines 
each entry and compares it to a date and time stamp resident 
with the CPU 102 to identify the telephone number that should 
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be called. Once an appropriate telephone number is 
identified, the telserver 100 establishes co~mmuni cat ions with 
the network or telephone subscriber 200 or 300 according to 
the procedures identified above. step 3100. 

The telserver 100 is configured to recognize a 
designation from the database that the party to be called does 
not want to be called at all, but rather prefers that a 
message be delivered to an e-mail or other network address. 
Step 3200. In this case and where a network subscriber 200 is 
the originating party, the telserver 100 examines the database 
entry to determine whether the party to be called has 
specified an audio or text message as a preferred medium for 
messages. If so , the telserver 100 provides the network 
subscriber 200 with the destination e-mail or network address 
and prompts the network subscriber 200 to record an audio or 
text file as appropriate. step 3210. The network subscriber 
200, in response, records the message delivers the file 
directly to the destination address. If not, the telserver 
100 provides the network subscriber 200 with the network 
address specified in the database record and prompts the 
network subscriber 200 to record a message for delivery to the 
e-mail address. However, in this latter case, the party at 
the network subscriber 200 is given discretion of whether to 
record an audio or text message. 

— Note, as an alternative, that the telserver 100 and 

network subscriber 200 may be configured to place the 
telserver 100 in a "middle man" position when delivering text 
or audio files to network addresses — first, the network 
subscriber 200 composes and delivers files to the telserver 
100; second, the telserver 100 adds a pre-amble to the file 
and transmits the file to the designated address. Although 
not shown in FIG. 8, this configuration may be preferable from 
a marketing perspective as it will be possible to add 
promotional, marketing-oriented messages to the message to be 
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delivered. However, 'the middle-man configuration increases 
the processing load upon the telserver 100._ 

When the database entry for the party to be called 
indicates that calls are to be forwarded to another party, the 
address resolution process repeats to determine where 
telephone calls to the second party are to be placed. Step 
3300. For example, the telserver 100 queries the network 
database to obtain information regarding the party to whom the 
call should be forwarded. Step 3310. As will be appreciated, 
the address resolution process may progress through several 
iterations before the calling party succeeds in establishing 
communications . 

The telserver 100 may be configured to enable a 
telephone subscriber 300 to review information contained 
within a computer network 250. In such a situation, the 
telserver 100 acts as an interface to the computer network 
250, much as any other computer subscriber, but the telserver 
100 converts the digital download information into a stream of 
audio data and transmits the audio data to the telephone 
subscriber 300. For example, in the embodiment where the 
Internet is the computer network 250, the telserver 100 may 
access one or more web pages through an Internet services 
provider (not shown) in a known format, such as HTML. Once 
the HTML information is received, the telserver 100 converts 
the HTML information to audio information and transmits the 
audio information to the telephone subscriber 300 over the 
telephone lines 352. The telserver 100 may also be configured 
to recognize HTML extensions or other inputs and to assign 
keypad key strokes to the extensions. For each such download, 
once the audio information of the web pages is transmitted to 
the telephone subscriber 300, the telserver 100 generates 
additional audio information which identifies to the user at 
the telephone subscriber 300 to enter keystrokes to traverse a 
particular extension. The telserver 100 monitors the 
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telephone line 352 from the telephone subscriber 300 to detect 
such a keystroke and traverses the HTML extension when the 
keystroke is made. Of course, the Internet embodiment 
described above is merely one of a variety of applications for 
this functionality of the telserver 100. m addition to HTML 
formats, the telserver 100 similarly operates on other 
database information which includes correlative information to 
traverse the database. 

The telserver 100 also includes functionality to 
permit users at telephone subscribers 300 to access e-mail 
messages resident in the database, whether textual or audio 
and generate replies to such e-mail messages. Once 
communications are established between the telserver 100 and 
the telephone subscriber 300, the party at telephone 
subscriber 300 may enter a command to access e-mail messages 
Such commands may require the use of validating passwords and 
the like. Once validated, the telserver 100 downloads the 
e mail messages resident with the computer network 250 and 
relays the messages to the telephone subscriber. For textual 
messages, the telserver 100 generates an audio stream from the 
text using known techniques. The telserver 100 is configured 
to enable the party at the telephone subscriber 300 to reply 
to such e-mail messages. For replies, the telserver 100 
records audio messages as an audio file and delivers the file 
to^the e-mail address at the conclusion of the recording. 

Additionally, the telserver 100 is configured to 
permit users at telephone subscribers 300 to access 
administrative information used by the telserver 100. For 
example, where the telserver 100 is configured to maintain an 
independent database about certain parties to be called, one 
may reconfigure the information resident in the telserver 's 
database about one's self to update that information. Where a 
user no longer desires to be telephoned directly but wishes 
that messages be delivered to e-mail addresses, the telserver 
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100 is configured to recognize commands from that user at a 
telephone subscriber 300 and update its records accordingly. 
Thus, mobile users may update the method by which they prefer 
to be contacted merely from a standard touch tone telephone. 

The telserver 100 is adapted to receive administrative 
information from the telephone networks 350 themselves. For 
example, a telephone network 350 may be configured to transmit 
information about the telephone subscriber 300 being used in 
addition to the audio information recorded at the telephone 
subscriber 300. "Caller ID" is a commercially recognizable 
example of such a phenomenon. The telserver 100 may be 
configured to recognize such information and identify a 
geographic area in which the telephone subscriber 300 resides 
When the telserver 100 identifies the location of the 
telephone subscriber 300, the telserver 100 may access 
databases that associate advertisers by geographic area of 
interest and amend the database to include an identification 
of the telephone subscriber 300. Such functionality is not 
limited to the telephone subscriber's geographic origin, of 
course. Other examples include keywords provided in the 
content of e-mail messages and web pages that may be browsed 
by the telephone subscriber 300. Once such keywords are 
identified by the telserver 100 from communications with the 
telephone subscriber, the telserver 100 may search databases 
on the computer network 250 to determine whether such keywords 
are used by advertisers as a basis to identify targets of 
their advertisements; if so, the telserver 100 amends the 
database to target the telephone subscriber with appropriate 
advertising. 

For the ease of the reader, the above description has 
described the invention from a context in which two subscriber 
are engaged in ordinary telephone conversation and exchange 
audio information. It must be understood that the invention 
transcends the form and format of particular information 
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types; the invention is applicable to all forms of 
communication information. As such, it accommodates audio, 
facsimile, multimedia and computer data. While the invention 
may be optimized for voiced communication, as shown for 
example in the linear predictive coding example, the invention 
is not so limited. 

While exemplary embodiments of the invention have been 
described and illustrated in connection with the accompanying 
drawings, the invention is not limited by the description and 
drawings but is only limited by the scope of the appended 
claims. 
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WE CLAIM: 

1. An apparatus for enabling audio communications 
between at least one subscriber on a computer network and at 
least one subscriber on a telephone network comprising: 

a first interface for interconnection with said 
computer network and for receiving input data from the 
computer network and for providing output data to said 
computer network, 

a second interface for interconnection with a 
telephone network for receiving input audio information from 
and sending output audio information to the telephone network, 
and 

a processor device connected to each of said first and 
second interfaces, said processor device establishing a 
real-time connection between a subscriber connected to said 
computer network and a subscriber connected to said telephone 
network and passing information to and from said subscribers 
through said interfaces. 

2. The apparatus of claim 1, wherein: 

the second interface receives an input analog audio 
information signal from the telephone network and converts the 
input analog audio information signal into a digital format 
for processing by the processor device, 

the processor device places the digital format audio 
information signal into output messages for transmission 
through the computer network, and 
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the first interface transmits the output messages to 
the computer network. — 

3. The apparatus of claim 2, wherein said computer 
network is at least partially formed by the Internet. 

4. The apparatus of claim 2, wherein said computer 
network is at least partially formed by a local area network. 

5. The apparatus of claim 2, wherein the second 
interface is connected to a telephone network as a callable 
local loop subscriber. 

6. The apparatus of claim 2, wherein said second 
interface is connected to a private branch exchange. 

7. The apparatus of claim 2, wherein the second 
interface converts the input along audio information signal to 
a PCM digital format. 

8. The apparatus of claim 2, wherein the second 
interface converts the input along audio information signal to 
an ADPCM digital format. 

9. The apparatus of claim 2, wherein the second 
interface converts the input along audio information signal to 
a-^igital signal using a linear predictive coding technique. 

10. A communications system, comprising: 
a computer network, 

a telephone network, 

a telserver connected with the computer network and 
with the telephone network, 



26 



WO 98/06201 



PCT7US97/13897 



a computer subscriber interconnected with the 



telserver over the computer network, said, computer subscriber 
transmitting first digital messages to the telserver including 
first communications data and receiving second digital 
messages including second communications data, 



subscriber transmitting a first communications signal to the 
telserver and receiving a second communications signal from 
the telserver, 



•said telserver comprising: 

a first interface for interconnection with the 
computer network and adapted to receive the first 
digital messages from the computer network and 
transmit second digital messages to the computer 
network, % s ■ - 

a second interface for interconnection with the 
telephone network, and adapted to receive the first 
communications signal from the telephone network and 
convert the first communications signal into second 
communications data and to receive first 
communications, data and connect it to a second 
communications signal, and 

a processor interconnected with each of said first 
and . second interfaces, 

said processor examining the first digital messages 
from the computer subscriber, identifying the first 
communications data therein and transmitting the 
first communications data to the second interface, 



a telephone 



subscriber interconnected with the 
telephone network, said telephone 



telserver over the 
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said second interface formatting the first 
communications data into said second communications 
signal and transmitting the second communications 
signal to the telephone subscriber through the 
telephone network, 

said the processor placing the second communications 
data into second digital messages and transmitting 
the second communication data to the first 
interface, and 

wherein the first interface transmits the second 
digital messages to the computer subscriber through 
the computer network. 

11. The communications system of claim 10, wherein 

each of the first messages includes a time stamp 
indicating a time the computer subscriber transmits the 
respective first message to the computer network, 

the processor examines the time stamp of each first 
message received from the computer network and adjusts the 
time of transmission of the communications data therein to the 
second interface to maintain continuity of the communications 
signal. 

12. The communications system of claim 10, wherein 
the computer subscriber comprises: 

a network interface for interconnection with the 
computer network, 



a processor in communication with the network 
interface, and 
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a sound card in communication with the processor for 
connecting digital information to and fronr^he computer 
network from and to audio information. 

i 

13. The communications system of claim 10, wherein 
the telephone subscriber includes a telephone wired to said 
telephone network . 

14. The communications system of claim 10, wherein 
the telephone subscriber includes a wireless telephone. 

15. The communications system of claim 10, wherein 
the computer network is at least partially formed by the 
Internet. 

16. The communications system of claim 10, wherein 
the computer network is at least partially formed by a local 
area network. 

17. The. communications system of claim 10, wherein 
the telserver connects to the telephone network as a local 
loop subscriber. 

18. The communications system of claim 10, wherein 
the telserver connects to a private branch exchange. 

' 19. In an apparatus for communicating between a 

calling party at a first network location and a party to be 
called at an undefined network location, an address resolution 
method for identifying a network location for communications 
with the party to be called, comprising the steps of: 

receiving information that identifies the party to be 

called, 



interrogating a database with the identification 
information, and 
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receiving connection information related to the party 
to be called, wherein ~ ~ 

when the connection information identifies a network 
location for communications, instituting communications 
between the first network location and the network location 
identified by the connection information, 

when the connection information identifies a network 
location for messages to be sent, providing the calling party 
with the network location identified by the connection 
information and prompting the calling party to transmit a 
message to such network location, and 

when the connection information identifies that 
communications should be forwarded to a third party, repeating 
the interrogating and receiving connection information steps 
with identification information of the third party. 

20. The method of claim 1? wherein the network 
locations of the calling party, party to be called, third 
party, and messages may be on one or more desperate networks. 
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